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Thermal generator the invention relates to a thermal generator with p unc n members for a watch, a 
sensor, current food equipment or such, which are arranged between a warm una cold source of 
temperature, whereby the thermocouples with a thin or a thick film technique are plotted on a substrate 
and the form is the n and p members so selected that they overlap among themselves. 



A known thermal generator is in the CH-PS 604249 described. These is to be become from discrete 
components composite, as thermoelectric material in Stabchen becomes cut, in order then blocks 
composite. Thus only some hundred from thermoelectric members in series connected can become in a 
watch. 



The output voltage is to be supplied to small around a battery with current. This must become still ourch 
expensive electronics and by a Transformer on a level brought, in order to know a battery a layman. 



In HP GB-a-1 381001 oie fabrication of a Du.nnfilm of thermal generator is on aluminium and alumina a 
document described. This fabrication is suitable only a very kieine number of thermocouples. Zuoem is very 
aufwenoig aie fabrication of the substrate. 



In HP US-A-3 664,471 is a Peltier element described to the heater or cooling of a part. The p and n overlap 
members more gegeneinancer and between the Gegerlassung are a material vorgesenen, which does not 
lead electric good, however thermal. 



With oer fabrication of thin more ooer thick one laminates is it however an important material, which 
connects the p and n of members to thus select that it out-gives a metallurgic who connection, which 
results in a good liability, a small electrical resistance and a good thermal conductivity. 

In HP JP-A-61 259 the,580 and US-A-4 677,416 beschreioenen with a thin-film technology coated layers, 
overlaps themselves mutual. Since it concerns thereby in each case few pairs, the size of the electric entire 
against of conditions is not problem. Such an embodiment is not however more conceivable during a serial 
switching of several Tausen of pairs of elements, since the electrical resistance would be much to high, 
nuch the intermetallic problems did not become considered with the Netallubergangen. 



HP US-A-3 554,815 describes a solution, in which the p-layer side and the n-layer on more oer different 
side of a substrate applied become on more oer. This rf with a Serieherstelluna much to expensive. Also 
oas in the claim indicated Werheltnis of 5 is: 1 substrate thickness with Diinnschichten, oer between the 
layer thickness UN, not more executable. This ratio is rather 1 for @nwendungen nachner oeschriecen 
becomes. 



5 is to be manufactured caher task or rfinoung a thermal generator, which is with simple Mittein, 
kostenounstig un in large series producible. 



This becomes 4 achieved after the characterizing portions of the claims 1 and. 



The fabrication of the thermal generator required only a masque, those after the fabrication of e.g. the p 
members around 1800 rotated will lay over oann the n on of members. 



Automatic laps of n and p materials develop. So that the electrical resistance can become reduced, an 



additional layer of a material is to be laid on, which connects itself with the n and p material of the 
thermocouples metallic. Daourch does not become the thermoelectric voltage of the generator affected, 
however the efficiency remarkably improved, by this reduction of the electric resistance. Simultaneous ones 
become with the same operation and with the same Fvaterialien contact areas plotted, so that first UN the 
last element of the thermal generator with a circuit will verbunoen can. Another problem is the heat 
transfer of the heat sources on substrate by ces lays on an additional layer, how it is in the claim 4 
rewritten, is it possible by the Anenoung of a corresponding thermal compound or such, to manufacture an 
optimum heat transfer. De the losses of the heat transfer by the substrate, the attachment and ourch cie 
air are UN-interpreting, are not ciese Losurc of the object of larger @edeutung. 

The layer to the improvement of the heat transfer can favourable-proves from oem same material 
manufactured to become, as that becomes oas for the contact areas or used for the additional conductive 

One of the most important Verlustquellen with oer heat transfer is of given by the distance both sources. 
The air transfers the warm one relatif good and the volume between the sources can large be. In order to 
reduce this Verlst, it is from advantage to apply Plas@kfolien on the surfaces which are with the air in the 
contact, in order pour the heat transfer between and the air to decrease. 



particularly in a watch, where the temperature difference between the two sources of temperature is small, 
e.g. 3-5 0 is the suggested solutions very effective. 

With the application of a thermal generator in a watch is it like that that the clockwork is mostly round. 
With a rectangular shell it is from advantage to accommodate oen thermal generator into the 4 corners. Is 
a thin film generator are approx. 1000 pairs of elements in series of connected. Total ones result in cie 
4030 pairs in series of a connected voltage off of ca.l, 5Volt, around an accumulator or a capacitor with a 
Kaoazltat of approximately 1 F aufzula@en. Nerator with 1290 a length of approx. has pairs. 30 cms. 

r must become rolled in order to be able to weroen in an r incorporated. 

The fabrication of the thin films can take place via Aufoampfen, cathodic sputtering or via Flashaufoampfen. 

With the thick films the Siebcruck can become more ooer another printing method used. If a thermal 
treatment necessary is after the nuftragen thermoelectric members, it is to be used of advantage as 
substrate mica or a ceramic. Otherwise a plastic of the type Polyimid or Polyterephtalat is to be preferred, 
which is the bottom trade name cape clay/tone or Mylar in the trade available. Also with these a limited 
thermal treatment is possible. The thickness of the substrate should become as thin a force as possible, in 
order to reduce the thermal shortcircuit to a minimum. The thermal efficiency is improved, if become 
reciprocal plotted of the substrate thermoelectric members. 

In place of the use of a mask oas thermoelectric material on oem can become also whole substrate plotted. 
By a chemical corrosion more ocer ourcn an ion beam can the desired geometry made become. 

* top 

The n and p of thermocouples can be nerpestellt from known Qaterialien, like Bi, width unit, self-service, 
SE or pH, SE or Po, width unit or other Lecierungen. 



egg of a thermoelectric watch r < Approx. uo strat u gas clockwork can know arranged its more oer zie 
single substrates in oer clock bowl at favorable @rten untergeoracht to weroen. 

it river of the thermal generators knows a Konoensator or an accumulator oirekt charge. Nkkumulator it 
has aen major disadvantage that he contains an electrolyte. Thus it is to be kept dicnt a difficult 
accumulator on longer time, With the present electrolytes KOH and NaOH is to be held it for practical not 
possibly an accumulator during at least 10 years dense. These drawbacks sino with the capacitor not 
present. 

Beside the described application of the erfinoungsgemassen thermal generator in a watch, this can also in 
sensor, current food devices etc. used become. Beoingt by oie required energy saving measures in the 
heater is it from advantage to measure an heat flow. A generated thermal generator sufficient current UN 
voltage around an electronic circuit to feed and an integrator can measure the amounts of heat, which in an 
electronic geooh-sneeze oann stored become can. Wiro cie use of a lithium battery uoerflussig, oie besides 
periodic be ausgewecnselt must. 



Such sensors know an application finaen into large heating lay close and flat lets for rent. However also in 



inoustriellen nlagen to the fully automatic Uebersachung of temperature procedures, oie independent of 
cerium setting tension more ocer a battery function kidneys must. 

An embodiment of the invention is in aen figs shown. 

Show: Fig. la and lb the n and p of members single shown. 

Fig. 2 thermal generator mlt the contact areas 
Fig. 3 mounted thermal generator 

Fig. 4 substrate with thermal generator Fig. la n members manufactured with a masque and a Fig shows, lb 
the p of members, manufactured with the same masque, whereby latter around 1800 rotated became. If 
now the n UN p members 1.2 at the same location on a substrate plotted become receive one a thermal 
generator, as it is in Fig, 2 shown. By the electrical resistance of the thermal generator additional layers 3 
will make 5 smaller on the contact areas of the n and/or p members plotted. 

With the same alloy, as the layers 3 contact areas 4 applied weraen. These layers 3 UN the contact areas 4 
oestehen from a material, which is with oen n unc p members 1.2 metallic soluble. By oie contact areas 4 it 
is to be veroinden the possible thermal generator 5 with an electrical circuit. 



example of an application in a watch: Dimensions of a p of ocer n element: Layer thickness: , 0O5 mm, 
Schichtoreite: 0.1 mm, Schicntlanoe: 0,75 mm specific electric Tioerstand: 0,0001 ohm.m. 

From it results an electrical resistance per members few from 38 ohms. With 7500 in series daschalteten 
Elementenseare is the resistance 223 Kohm. This resistance can be recuziert by the additional layers 
around 2 @@. Mol a width unit: nperaturdifferenz of 6 degrees a terminal voltage of approx. can. 1.6 V 
expected become. Such a generator can deliver a power of 11 micro Watts. 

It is also more conceivable that the thermocouples could be in a clock bracelet accommodated, which 
exhibits an insulated surface thermal with the arm. The thermal generator is then connected with electrical 
conductors with the capacitor or the accumulator of the watch. In place of a watch one could imagine a 
portable instrument, like a pulse measurer, blood pressure apparatus, electronic high measuring 
instrument, thermometer, electronic compass etc. 



Fig. 3 places a thermal generator 5 oar, which is 7 arranged between the two sources of temperature. In 
order the heat transfer to optimalisieren, becomes a material 6 between the sources of temperature 7 UN 
the thermal generator 5 plotted. This material must lead the warm one if possible good, in order the heat 
transfer of waves 7 on oen thermal generator 5 to promote. This material can be an elastomer in a soft or 
cured state and can relative large proportion powder entnalten, which leads the warm one. 



A thermal generator should if possible vi e are - rmE Amphibian cie thermocouples 1.2 flow. In order to 
reach cies, the losses should become by parallel cold bridges if possible reduced. Label plays oer 
A top Uarmeverluse by oie air an important role. This heat loss can apply reduced worth through cas from 
zus@tzlichen. ien - - eln or ceice sources of temperature Fig. a substrate 10 represents 4, on oem of 
thermocouples 1.2 plotted became. Additional one became still another Sciicht 9 plotted, does not oil the 
thermocouples 1.2 does not oeruhren. 



This layer 9 can be from metal or be from the same material, as the interconnection layers 3. This layer 9 
has the advantage that the heat transfer is improved by the sources 7, between which already oas 
IJarmeubertragungs material 6 present is. 
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Patantanspruche 

1. Thermal generator with p and n members for a watch, a sensor, current food equipment and such, which 
are arranged between a warm and cold source of temperature, whereby the thermocouples with a thin or a 
thick film technique are plotted on a substrate and the form is the n and p members so selected that they 
overlap among themselves, characterised in that an additional electrically conductive layer on the p and/or 
n member plotted is to reduce over the electrical resistance of the thermal generator and that first UN is 
the last member with a contact area connected, connected in series. 

2. Thermal generator according to claim 1, oaourch characterized that the conductive layer UN consists/or 
the contact area of a metal or an alloy, which is metallic soluble with the material of the members. 

3. Thermal generator according to claim 1 or 2, oaourch oekennzeich net that the substrate is tig oeidse 
coated with Thermselementen. 

@. Thermdgenerator with p and n Eiementen for a watch, a sensor, a Stromspeiseoerat or such, the 
z@ischen warm us cold source of temperature arranged, wobelole @ermoelemente is with a thin or 
@iexfilm@ennik branch in Substrate plotted are, thus characterized, oass the heat flow between that pickle 
sources over additional cold bridges guided is at least partial. 

5. Thermal generator according to claim 4, characterised in that the cold bridge from a thermal conductive, 
electric insulating material, as an elastomer, which a thermal conductive powder admixed is, between the 
sources and the substrate is applied and/or from a metal, which is parallel to the longitudinal direction of 
the substrate on latter applied, in order to improve the heat transfer between the sources and oer 
thermocouples. 



6. Thermal generator after one of the claims 1 to 5, daourch characterized that isolation foils pour on to 
applied are, in order to reduce the heat loss aurch oie air. 

7. Watch with a thermal generator after one of the claims 1 to 6, characterised in that or several substrates 
around the clockwork of arranged sino more ocer cass several substrates distributed UN among themselves 
electrically connected, around the clockwork angeoronet sino. 

2. shr after nsoruc; 7, thus cekennzeicnrlec, cass it or the substrates rolled is. 

9. Watch according to claim 7 or 8, daourch characterized that it is with a capacitor equipped, more oer 
ourch oen thermal generator more chargeable is una that the clockwork with current supplied. 



A top 



10. Sensor with a thermal generator after one of the claims 1 to 6, characterised in that an integrator 
provided is, in order to measure amounts of heat. 



